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FRONTISPIECE. Haleakala  Nat iona l  Park n a t u r a l  h i s t o r y  problems. 1- 
Melamprosops phaeosoma, second of t h e  two known specimens of t h i s  b i r d  
s p e c i e s  unknown b e f o r e  i t s  r e c e n t  d i scovery  on Haleakala .  2- The 
s t a r t l i n g l y  r ed  n a t i v e  b i r d ,  I I W I ,  V e s t i a r i a  coccinea.  3- Looking e a s t -  
ward through Haleakala  C r a t e r .  A t  t h e  f a r  end under the-clouds, where 
people  seldom go, t h e r e  is  t h e  g r a s s l and  of f i g u r e  4 and,  on beyond, 
t h e  b i o l o g i c a l l y  r e l a t i v e l y  unknown r a i n  f o r e s t s  and  Kipahulu Val ley 
which can b e  reached on ly  by h i k i n g ,  horseback o r  h e l i c o p t e r .  5- The 
greensword of e a s t e r n  Haleakala  formerly thought  t o  be  very  r a r e  and, 
6 ,  t h e  c l o s e l y  r e l a t e d  s i lversword  of Ha l eaka l a ' s  wes te rn  a c c e s s i b l e  
- 
upper e l e v a t i o n s .  These unique p l a c t s  and b i r d s  have been endangered 
by f e r a l  animals .  (Or ig ina l  photo f o r  F igure  1 used by cou r t e sy  of 
James J a c o b i  [See Casey & J a c o b i  i n  Occas. Paper 24:12 of t h e  B.  P. 
Bishop Museum]; t h e  remainder by cou r t e sy  of H.  Eddie Smith.)  
Pre face  and In t roduc t ion  
This  r e p o r t  d e t a i l s  t h e  progress  made dur ing  t h e  02-year through 
January,  1975. It was decided e a r l y  i n  t h e  02-year t c  remove some 
personnel  from the  UHICPS-unit and t r a n s f e r  them t c  o t h e r  p r o j e c t s  
i n  o rde r  t o  conserve NPS c o n t r a c t  funds f o r  concen t r a t ing  t h e  Un i t ' s  
work dur ing  t h e  win te r  and summer Un ive r s i t y  vaca t ion  pe r iods  when 
f a c u l t y  and s t a f f  have more time t o  engage i n  r e sea rch .  This  procedure 
has  been a  rewarding move i n  developing t h e  U n i t ' s  des ign  s o  a s  t o  
ensure  t h e  most e f f i c i e n t  u se  of money and time. wh3I one cons iders  
t h e  manpower l i m i t a t i o n s  imposed by t h e  U n i t ' s  s t a f f  be ing  on annual 
appointments and t h e  manpower a v a i l a b l e ,  p rogress  has  been q u i t e  
s a t i s f a c t o r y .  
Various of t h e  p r o j e c t s  l i s t e d  i n  t h e  "02-year Wark Plan" have 
been concluded, taken on by o t h e r s  o r  have been shelved due t o  changes 
i n  p r i o r i t i e s .  Thus i n  f u t u r e  r e p o r t s  only those  p r o j e c t s  continued 
f u r t h e r  w i l l  be r epo r t ed ,  no t  t h e  e n t i r e  l i s t  repor ted  h e r e  i n  t h e  
f o u r  a r e a s .  While a  l i s t  of t h e  p r o j e c t s  t o  be continued a s  w e l l  a s  
a  programed t a b u l a t i o n  of t h e i r  a n t i c i p a t e d  budgets f o r  t h e  ensuing 
5-year per iod have been prepared a s  a  36-page working paper t h i s  
paper i s  no t  included here .  
A s  t h e  F ron t i sp i ece  would seem t o  i n d i c a t e ,  t h e  Unit  i s  c u r r e n t l y  
t u rn ing  a t t e n t i o n  t o  Haleakala Nat ional  Park. While Hawaii 's  o the r  
Parks have t h e i r  volcanism and h i s t o r i c a l  i n t e r e s t s ,  Haleakala  i s  
t o  most v i s i t o r s  a geo log ica l  sp lendor .  To s c i e n t i s t s ,  Haleakala 
i s  a cha l lenge  i n  i t s  b i o l o g i c a l l y  unexplored t r a c t s  and i n  t h e  
o p p o r t u n i t i e s  t o  s tudy  t h e  apparent  i n t e r r e l a t i o n s h i p s  between such 
as t h e  n a t f v e  and e x o t f c  b i r d s  v i a  t h e i r  pig-abbetted-mosquito and 
o t h e r  d i s e a s e  vec to r s .  The human v i s i t o r s ,  f e r a l  animals and e x o t i c  
p l a n t s  one way o r  another  pu t  p re s su re s  on t h e  n a t i v e  fauna and f l o r a ,  
g.g., a s  Ken Baker, Research B i o l o g i s t  a t  Volcanoes National  Park,  
has  shown f o r  p i g s  which i n  t h e i r  d e s t r u c t i o n  of t r e e  f e r n s ,  c r e a t e  
cond i t i ons  favorable  t o  mosquitoes.  
While cont inuing  t h e  work p lan  f o r  t h e  02-year through June,  1975, 
cons iderable  energy is  being expended i n  prepar ing  f o r  an e f f o r t  t o  
extend t h e  Resources Basic  Inven to r i e s  f o r  a l l  t h e  Parks  and prepare  
f o r  t h e  expansion proposed both by t h e  U n i t ' s  Resources Group and Park 
personnel  of t h e  U n i t ' s  program f o r  t h e  03-year. It i s  a n t i c i p a t e d  
t h a t  some of t h e  $50,000 budget f o r  Uni t  ope ra t ions  du r ing  t h e  02- 
year  w i l l  s e r v e  t o  s e t  many of t h e s e  p r o j e c t s  "moving". These i n i t i a l  
p r o j e c t s  w i l l  b e  descr ibed  i n  t h e  f i n a l  r e p o r t  f o r  t h e  02-year. I n  
s e v e r a l  ca ses  a  proposa l  i n  g r e a t e r  budgetary and s t r u c t u r a l  d e t a i l  has  
a l r eady  been prepared f o r  submission by t h e  Unit .  
The Unit s t a f f  i s  spending a  s i g n i f i c a n t  amount of e f f o r t  
a t tempt ing  t o  a t t r a c t  s u i t a b l e  p r i n c i p a l  i n v e s t i g a t o r s  t o  pursue 
Unit  p r o j e c t s .  However, many of t h e s e  people a r e  a l r eady  engaged i n  
t h e i r  own research  and a r e  being asked t o  perform work f o r  t h e  Unit  
a t  no s a l a r y  and o f t e n  f o r  no permanent rewards. Likewise t h e  Unit 
i s  a t  present  not a highly  funded ope ra t ion .  I t  i s  l a r g e l y  t o  o f f s e t  
L I ~ C S C  L W O  H 1 t u ; i t  1011s t l l :~t  w e  chosc t o  provide b a s e  f a c i l i t i e s  and 
provide  t r a n s p o r t a t i o n  t o  expedi te  and f a c i l i t a t e  f i e l d  r e sea rch  on 
t h e  p a r t  of p r i n c i p a l  i n v e s t i g a t o r s  and thus  g e t  t h e i r  d e s i r e d  
p r o f e s s i o n a l  p a r t i c i p a t i o n .  
It i s  important t o  no te ,  and i t  must be  s t r e s s e d  a s  of f i r s t  
o rde r  importance, t h a t  t h e  b a s i c  inventory  work must 3 e  done be fo re  
o p e r a t i o n a l l y  more advanced o r  d e t a i l e d  p r o j e c t s  can be  c a r r i e d  ou t .  
Secondly, the  base  and f i e l d  accommodation f a c i l i t i e s  f a r  p r i n c i p a l  
i n v e s t i g a t o r s  and t h e i r  s t a f f  a s s i s t a n t s  should be  f u r t h e r  upgraded 
( i n  t h e  case  of Hawaii Volcanoes Nat iona l  Park) o r  c r e a t e d  ( i n  t h e  
c a s e s  of Haleakala Nat iona l  Park and t h e  Ci ty  of Refuge) be fo re  many 
of t h e  more advanced research  p r o j e c t s  can be undertaken. Providing 
such w i l l  be  more e f f i c i e n t  and l e s s  c o s t l y  t o  t h e  program as a whole 
than  providing each p r i n c i p a l  i n v e s t i g a t o r  an increased  budget t o  
provide f o r ,  - e .g . ,  housing,  t r a n s p o r t a t i o n  and equipment s epa ra t e ly .  
The work repor ted  h e r e  was done by t h e  i n d i v i d u a l s  c r e d i t e d  o r  
by t h e  U n i t ' s  s t a f f  members. This  s t a f f ,  u sua l ly  a c t i n g  i n  conce r t ,  
was p a r t  o r  a l l  t h e  t ime of M s .  Carole  Packard, Mssrs. Fred B a l l ,  
H. Eddie Smith and Ismael Trono augmented by M r .  Barry H i l l  (on loan 
from another  p r o j e c t  f o r  some months i n  t h e  absence of t h e  U n i t ' s  
D i r e c t o r ) .  
Throughout t h i s  r e p o r t  t h e  Cooperative Park S tud ie s  Unit i s  
r e f e r r e d  t o  a s  t h e  Unit  and t h e  National  Park Serv ice  is  r e f e r r e d  t o  
a s  t h e  Serv ice  o r  a s  t h e  Park Serv ice .  By Parks a lone ,  we r e f e r  t o  a l l  
Park Serv ice  ope ra t ions  i n  Hawaii, p a r t i c u l a r  parks a r e  o f t e n  r e f e r r e d  
t o  a s  " the  Park." Hawaiian names f o r  l i v i n g  organisms a r e  provided 
i n  c a p i t a l  l e t t e r s .  
Maxwell S .  Doty, D i r e c t o r  
AREA A. Tra in ing  
1. The c e r t i f i c a t i o n  program 
D r .  Charles  Lamoureux has  submit ted proposa ls  f o r  two new 
cour se s ,  'YResource Management i n  t h e  Wildlands" and "Seminar i n  
Resource Management i n  t h e  Wildlands," t o  t h e  Un ive r s i t y  Curriculum 
Committee f o r  c o n s i d e r a t i o n  and approva l .  (See Course O u t l i n e s ,  pages 5- 
8 .) The Committee's i n i t i a l  r e a c t i o n  t o  bo th  t h e  cou r se s  and t h e  
proposed Resource Management C e r t i f i c a t e  Program was p o s i t i v e ,  bu t  
concern was expressed about sources  of program funding and i n s t r u c t i o n a l  
c o s t s  a s  t h e  Un ive r s i t y  i s  c u r r e n t l y  i n  a  f i n a n c i a l  c r i s i s .  The 
Committee i s  very  r e c e p t i v e  t o  t h e  courses  and Program and approva l  
appears  t o  be forthcoming i f  ex t ramura l  funding i s  obta ined  t o  b r idge  
t o  l e s s  t i g h t  Un ive r s i t y  budget times, s i g n s  of which a r e  now v i s i b l e .  
2 .  Course development 
S ince  bo th  courses  w i l l  b e  taught  p r i n c i p a l l y  by gues t  
speakers  from t h e  Un ive r s i t y  and Nat iona l  Park Se rv i ce ,  i n s t r u c t o r s  
need n o t  be  h i r e d .  It i s  proposed a  coo rd ina to r  be  ob ta ined  f o r  t h e  
program. Th i s  i n d i v i d u a l  would a s s i s t  t h e  d i r e c t o r  t o  develop and 
implement t h e  new cour se s ,  s e l e c t  and adv i se  s tuden t  p a r t i c i p a n t s ,  
seek out  and develop f i e l d  i n t e r n s h i p  programs and ob2ain t h e  
a s s i s t a n c e  of p r o f e s s i o n a l s  i n  t h e  f i e l d  o r  l e c t u r e r s  and advice-from 
t h e  Resources Group. Of t h e  t h r e e  cou r se s  involved ,  "Natural  H i s to ry  
of t h e  Hawaiian I s l ands"  i s  a l r eady  funded and has  been a  very  
s u c c e s s f u l  course  a t  t h e  Un ive r s i t y  f o r  some yea r s .  I ts  o u t l i n e  
and t h a t  of t h e  o t h e r  two courses  fo l low.  
Natural History of the Hawaiian Islanas 
Course Syllabus (as used Spring 1975) 
1. Definition of natural history, introduction to zourse--Lamoureux 
2. History of scientific knowledge in Hawaii--Kay 
3. Geological history--Macdonald 
5. The biotic environment and biota of the Hawaiia~l Islands, Terrestrial-- 
Lamoureux 
6. The oceanographic climate--Stroup 
7. The biotic environment and biota of the Hawaiian Islands, Aquatic--Kay 
8, The high Hawaiian Islands: inshore aquatic areas--Kay 
9, The high Hawaiian Islands: processes in inshore aquatic areas--Kay 
10. The air-water interface--Kay 
11. The atoll as a maximum expression of the air-water interface--Kay 
12, The low Hawaiian Islands as atolls--Lamoureux 
13. The high Hawaiian Islands: terrestrial areas--Lamoureux 
14. Insular evoluation--Lamoureux 
15. Freshwater ecosystems--Maciolek 
16. Endemism and evolution in the Hawaiian biota: 
a, Plants--St, John, Lamoureux 
c , Insec ts--Carson 
d. Cave fauna--Haworth 
f. Terrestrial vertebrates--Ziegler 
17, Effects of man on the terrestrial biota of the Hawaiian Islands-- 
Lamoureux 
18. Effzcts of man on the marine biota of the Hawaiian Islands, 
Summary--Kay 
Resource Management in the Wildlands 
Course Syllabus 
1. Objectives of resource management in wildland areas: Conant 
2. A survey of natural resources: 
d. Vegetation--Mueller-Dombois, Lamoureux 
e . Fauna--Conant , Gagne 
3. The resource management concept* a series 
Conant, Reeser, Mueller-Dombois, Lamoureux, Berger, Kridler, Banko 
4. The role of scientific research in resource management: a series 
Berger, Gagne, Mueller-Dombois or Larnoureux, Lau, Swindale or 
Ekern 
5. Methods in resource management: a series 
6. Human impact and involvement in resource management: a series 
Gagne, Harry, Huntzinger or Barrel, Shallenberger 
Seminar in Resource Management in the Wildlands 
Course Syllabus 
1. Assessment of human impact on native ecosystems: Conant or Mueller- 
Dombois 
2. Types of wildlands and the purpose of each: a series 
a. National Parks--Barrel 
b. Natural Area Reserves--Lamoureux 
c. Wilderness Preserves--Kay, Conant, Harry 
d. Wildlife Preserves--Kridler 
3 .  The impact of exotic biota on native ecosystems: a series 
a. Plants--Lamoureux or Mueller-Dombois 
b. Invertebrates--Gagne 
c. Vertebrates--Conant, Tomich, Berger 
4. The assessment of feral biota impact: J.K. Baker 
5. Preservation of rare and endangered species: 
a. Plants--Herbst 
b. Animals--Berger 
6. Restoration of native ecosystems: Reeser, Tomich, Van Riper 
(There are at least two actual case histories in management that 
could be considered, and/or they could be broken into several parts: 
goats, planting, etc.) 
7. Agency policy formation: Head, Department of Lands and Natural 
Resources and/or Barrel and/or Huntzinger 
8. Student presentations? more case histories 
9. Outside activities: 
a. Attendance at legislative hearings, perhaps involving presentation 
of testimony in appropriate cases 
b. Attendance at Animal Species Advisory Commission meetings 
c. Field trips to observe management practices 
3. I n t e r n s h i p  program 
Pre l iminary  d i scuss ions  about i n t e r n s h i p s  have been held a t  
va r ious  l e v e l s .  There being no candida tes  f o r  i n t e r n s h i p s  a s  y e t  i t  
would seem inappropr i a t e  t o  do more than  pursue t h e  agreements i n  
p r i n c i p l e  being sought and obta ined  thus  f a r .  Curren t ly  we a r e  
coopera t ing  w i t h  t h e  Un ive r s i t y  of C a l i f o r n i a  r e l a t e d  program and 
expect  t h e  f i r s t  i n t e r n  t h i s  sp r ing .  
Provis ion  of funds f o r  i n t e r n s h i p s  a t  t h e  r i g h t  time w i l l  g r e a t l y  
f a c i l i t a t e a n d  expedi te  t h e  work of t h e  Unit  and provide f u t u r e  s k i l l e d  
management personnel  f o r  l o c a l  and s t a t e  a s  w e l l  a s  ;he f e d e r a l  park 
systems. It i s  envisaged t h a t  wi th  t h e  advice  of t h e  U n i t ' s  funded 
p r i n c i p a l  i n v e s t i g a t o r s  and under t h e  supe rv i s ion  of Park management 
personnel  t h e  i n t e r n s  w i l l  c a r r y  ou t  d a t a  c o l l e c t i o n  and f i e l d  r e sea rch  
o r  o the r  work i n  t h e  Parks dur ing  vaca t ion  andslmmer pe r iods ,  o r  f o r  
semesters  of t h e i r  school  yea r .  Park admin i s t r a to r s  v i l l  be  a b l e  t o  
observe t h e  work of t h e  i n t e r n s  f i r s t -hand  and may, a s  p o s i t i o n s  
become a v a i l a b l e ,  o f f e r  employment t o  those  who have accomplished 
exemplary work and show promise f o r  p rospec t ive  Park s c i e n t i f i c ,  
i n t e r p r e t i v e  o r  management work. 
AREA B .  Resources Basic  Inventory 
1. P r o j e c t s  gene ra l ly  a p p l i c a b l e  t o  e n t i r e  S t a t e  program. 
a .  A b ib l iography is being compiled which comprises informat ion  
m---'-*F.- ,-. 
p e r t i n e n t  t o  n a t u r a l  h i s t o r y  s t u d i e s  performed a t  Hawaii Volcanoes 
National  Park - 
b ,  Design a  UTM-compatible g r i d  system and seek  i t s  es tab l i shment  
I 
i n  each Park a s  a p r a c t i c a l  way of l o c a t i n g  t h e  Pa rk ' s  resources  and 
a r e a s  of i n t e r e s t ,  
Contact has  been made wi th  t h e  United S t a t e s  Geological  Survey 
regard ing  t h e  l o c a t i o n  of ground c o n t r o l  p o i n t s  i n  t h e  Parks which a r e  
e s s e n t i a l  f o r  r e f e rence  when examining a e r i a l  photographs. A t  p r e s e n t ,  
s u f f i c i e n t  c o n t r o l  p o i n t s  a r e  l ack ing  and w i l l  have t o  be supplemented 
before  a  UTM-grid system can be e s t ab l i shed .  To i n ~ t a l l  a d d i t i o n a l  
c o n t r o l  p o i n t s  through a  commercial engineering survey f i r m  a t  t h i s  
t ime would be c o s t  p r o h i b i t i v e ;  hence, o the r  means f o r  e s t a b l i s h i n g  a  
system a r e  being inves t iga t ed .  Poss ib l e  a s s i s t a n c e  from t h e  Department 
of Geology and Geophysics a t  t h e  Univers i ty  of HawaFi may be a v a i l a b l e .  
The need f o r  more p r e c i s e  mapping i s  keenly f e l t  by some members 
of t h e  Uni t .  Some of t h e  needs f o r  more p r e c i s e  1oc:ation of a c t i v i t i e s  
and s i t e s  a r e  c l a r i f i e d  by cons ider ing  some r ecen t  problems. Had t h e  
Park Research B i o l o g i s t ' s  and t h e  Wi ld l i f e  Management's work p l ans  
been loca t ed  and communicated c l e a r l y  on such a  mapping a s  proposed 
h e r e ,  t h e  Hiiaka F i r e  Burn recovery s tudy perhaps would not  have been 
i n a d v e r t e n t l y  terminated.  Poss ib ly  t h e  cons t ruc t ion  of pathways a c r o s s  
s tudy p l o t s  on t h e  1961 ash f a l l  could have been avoided i f  t h e  s tudy  
a r e a s  had been p l o t t e d  on base  maps such a s  proposed here .  
Such p r e c i s e  and r e a d i l y  u s e f u l  mapping would a l s o  be of r e a l  
va lue  i n  dec id ing  where t o  f i g h t  a  f i r e  r e g a r d l e s s  of i t s  cause o r  t o  
send e f f o r t  t o  cope wi th  an emergency. 
c .  Descr ibe  and map t h e  ecosystems of t h e  Hawaitan Nat iona l  
-7--L.c.------. -9 -7  -.--..-1y-- --- 
Parks and t h e i r  immediate envi rons ,  inc luding  h i s t o r i c  changes. 
Pn r  t i n 1  rnnpptng o f  t he  ecosystems (botan ica l  a s p e c t s )  has 
been accomplished. Technical Report # 4 ,  entitled "Vegetation Maps 
of Volcanoes," reports results of this work. Further gathering of 
empirical data in the areas of botany, ornithology and entomology has 
been planned to commence during the summer of 1975 If funding is 
available. Traplines set along each transect could permit evaluation 
of mongoose and rat populations. 
The results of this initial basic inventory will afford an 
immediate index to the existing biota within the Parks and the initial 
basic information for the compilation of atlases including vegetation 
maps. This inventory will bring to date the prevalence and densities of 
the rare and endangered species in the flora and favina and, thus, 
provide a base for research designed to reveal the carses for some 
species being rare or endangered. This work should uncover peculiarities 
of the environment and historic events which have led to the alteration 
of native habitats and the present biotic communities. It is 
confidently felt this is the provision of new interpretive information 
and a logical basis for management decisions. 
2. Projects espectal1.y applicable to City of Refuge National 
Historical Park. 
a. Compile a bioecological atlas for the City of Refuge. 
At present, an inventory of the marine life associated with 
Honaunau is in its initial stages (see "2b" following). Other completed 
and proposed work as described below contributes to the information 
base required for such an atlas. 
Although Honaunau is an historical park, it is located adjacent 
to one of the most beautiful and pristine bays on the Kona Coast and 
there is a need to know its natural history, Interpreting the many 
d i f f e r e n t  ways t h e  anc i en t  Hawaiians used products  of t he  s e a  a s  
food and t h e i r  b e l i e f s  concerning them r e q u i r e s  such n a t u r a l  h i s t o r y  
information.  A proposal  has  been submitted t o  t h e  Unit  t o  seek out  
and syn thes i ze  a l l  p rev ious  d a t a  on t h e  marine b i o t a  i n  and around 
Honaunau Bay and ga ther  a d d i t i o n a l  d a t a  i f  needed. These d a t a  could 
be combined wi th  t h e  h i s t o r i c a l  in format ion  gleaned from Bishop Museum 
Hawaii Archives c o l l e c t i o n s ,  and o t h e r  sources  t o  s e r g e  a s  a  base f o r  
t h e  cons t ruc t ion  of s t a t i c  shore  d i s p l a y s  by t h e  NPS and informat iona l  
t a l k s  f o r  t h e  p u b l i c  concerning t h e  ways Hawaiians gathered and pre- 
pared f i s h ,  molluscs ,  seaweed and o t h e r  organisms f o r  consumption. 
Since t h e r e  i s  a pauc i ty  of n a t u r a l  h i s t o r y  informat ion  regard ing  
t h e  more in l and  non-marine a r e a s  of t h e  Park,  f u t u r e  s t u d i e s  of t h e s e  
a r e a s  a r e  a n t i c i p a t e d .  Some a s  fo l lows ,  have been begun. However, t h i s  
not  being a  n a t u r a l  h i s t o r y  park and t h a t  being t h e  p r i n c i p a l  t a s k  of 
t h e  Unit means t h e  Unit has  f a r  fewer p r o j e c t s  f o r  t h i s  Park than  f o r  
Haleakala o r  Volcanoes Nat iona l  Park. 
D r .  D.  Mueller-Dombois made a r ecen t  t r i p  t o  t h e  Park t o  make 
observa t ions  on t h e  cu r r en t  s t a t u s  of t h e  vege ta t ion  and d i s c u s s  
r e s t o r a t i o n  problems wi th ,  e s p e c i a l l y ,  Ranger G i l b e r t  Tanaka. It i s  
envisioned t h a t  t h e  Unit  may r e c e i v e  proposa ls  t o  a i d  i n  t h e  s o l u t i o n  
of such problems. Also, once adequate  d a t a  a r e  a t  hand, work can then  
begin on t h e  compilat ion of a  b ioeco log ica l  a t l a s  f o r  t h e  C i ty  of 
Refuge . 
D r .  Mueller-Dombois' r e p o r t  i s  included h e r e  t o  i n d i c a t e  t h e  
n a t u r e  of some cu r ren t  problems. 
"The r e s t o r a t i o n  o b j e c t i v e  (of t h e  Park)  i s  t o  make t h e  in l and  
a r e a  of t h e  c o a s t a l  park look l i k e  i t  d id  be fo re  t h e  a r r i v a l  of 
t h e  Europeans. The c u r r e n t  i d e a  i s  t h a t  t h e  a r e a  i n l and  
(behind t h e  p lan ted  comnut palms and Morinda c i t r i f o l i a  t r e e s )  
--- -.--- 
a s  a  ba r l en l ava  rock s u r f a c e  covered only wi th  s c a t t e r e d  n a t i v e  
dry-zone trees. Cur ren t ly ,  t h e  v e g e t a t i o n  c o n s i s t s  of two 
s t r u c t u r a l l y  c o n t r a s t i n g  communities: (1) a  dense t a l l - s c r u b  
community and (2)  a  g r a s s  community w i th  s c a t t e r e d  shrubs.  
"(1) Tal l - ' scrub community. -This i s  a  v a r i a t i o n  of t h e  
t y p i c a l  Leucaena -- l a t i s i l i q u a  . sc rub  vege t a t i on  t h a t  i s  s o  common i n  
t h e  h o t  d ry  lowlands of t h e  Hawaiian I s l a n d s .  The v a r i a t i o n  i s  
caused by t h e  prevalence of a  t r e e  legume, P i thece l lob ium - du lce  .- 
t h a t  appears  t o  b e  l o c a l l y  dominant throughout t h e  wi ld  woody 
v e g e t a t i o n  along t h e  Kona Coast ,  Other a s soc i a t ed  trees and 
\% 
shrubs  a r e  (among o t h e r s )  P r ~ s o p i ~ p a l l i d a  ( s c a t t e r e d ) ,  &a_c& 
7-*. -,--< 
f a r n e s i a n a  (common i n  more open p l a c e s )  an occas iona l ly  p lan ted  
Samanea saman. A conspicuous undergrowing shrubby weed i s  
1- -* 
t h e  red  b e r ~ i e d R a v i n a  humi l i s  (Phytolaccaceae,  ' c o r a l  b e r r y ' ) .  
-- -
No n a t i v e  t r e e  of shrub s p e c i e s  was seen. A b o t a n i c a l  survey has  
been done by Amy Greenwell ,  accord ing  t o  G i l b e r t  Tanaka, and 
should l i s t  any n a t i v e  s p e c i e s  remaining i n  t h e  a r ea .  
"This t a l l - s c r u b  community appa ren t ly  r e p r e s e n t s  t h e  c u r r e n t l y  
p e r s i s t e n t  wi ld  vege t a t i on  a s  shown by i t s  wide-spread occurrence 
i n  t h e  Kona lowland. It grows on rock outcrop s u b s t r a t e s ,  most ly  
on PAHOEHOE o r  f i n e r  rock rubble  t h a t  seems t o  have ve ry  l i t t l e  
f i n e  s o i l ,  The annual  mean r a i n f a l l  i s  probably between 500- 
750 mm (20-30"). However, unique i s  t h e  month-to-month r a i n f a l l  
d i s t r i b u t i o n .  Here,  i n  c o n t r a s t  t o  o t h e r  dry-zone a r e a s  i n  t h e  
Hawaiian I s l a n d s ,  t h e  humid per iod  co inc ides  w i t h  t he  summer- 
months, whi le  t h e  drought per iod  occurs  i n  t h e  w in t e r  ( s ee  i n  t h e  
" ~ t l a s  f o r  Bioecology S tud ie s :  page 87," c l ima te  diagram of 
Holualoa Beach, a  few m i l e s  n o r t h  of t h i s  a r e a ) ,  
t I  (2 )  Grass community w i th  s c a t t e r e d  shrubs .  - This  is a  man- 
modified vege t a t i on  t h a t  has  developed fo l lowing  c u t t i n g  of t h e  
t a l l - s c r u b  community. The dominant g r a s s  i s  - Rknchely t rum repens 
-.--- --- 
(Nata l  red top) .  Another important  g r a s s  i n  l o c a l  depress ions  and 
near  shrubs  i s  Panicum maximum (Guinea g r a s s ) .  Abundant a s s o c i a t e d  
p l a n t s  a r e  t h e  herbaceous v i n e s ,  P a s s i f l o r a  f o e t i i a  and Momordica- 
7- 
c h a r a n t i a  and s c a t t e r e d  shrubs  of Leucaena l a t i s i l i q u a ,  Acacia 
f a r n e s i a n a  Wal ther ia  srnericana. and o t h e r s .  
"S ign i f i can t  i s  t h e  absence of t h e  p i l i  g r a s s  (Heteropogon 
?--- 77.. 
con to r tu s )  i n  t h i s  Zhynchelvtrum g r a s s  community. Elsewhere i n  
- .  - -. -* 
t h e  Hawaiian I s l a n d s ,  i n  a r e a s  wi th  t h e  same mezn annual  r a i n f a l l ,  
one f i n d s  H_eteropogon con to r tu s  a s  t h e  d i s t i n c t l y  dominant g r a s s .  
' 'Evaluation wi th  r e s p e c t  t o  t h e  s p e c i f i e d  r e s t o r a t i o n  
o b j e c t i v e .  The Park Serv ice  c l e a r e d  t h e  t a l l - s c r u b  v e g e t a t i o n  i n  
60-80% of t h e  180 a c r e  Park t e r r a i n  w i th  t h e  o b j e c t i v e  of 
r e s t o r i n g  a  ba r r en  l a v a  s u r f a c e ,  This  c l e a r i n g  ope ra t i on  was 
s t a r t e d  i n  1961 and cont inued through 1963 accord ing  t o  G i l b e r t  
Tanaka. The almost immediate response was t h e  es tab l i shment  of t h e  
Rhvnchelytrum g r a s s  community, A cont inu ing  process  i s  t h e  
rees tab l i shment  of t h e  woody p l a n t s  a s  evidenced by t h e  c u r r e n t  
presence of t h e  s c a t t e r e d  sh rubs ,  Thus, t h e  c l e a r e d  a r e a  has  a  
tendency t o  r e t u r n  t o  t h e  t a l l c s c r u b  community s t a g e ,  and t h e  
recovery process  may t ake  on ly  two decades.  
"(1) Cont ro l led  burning a s  a  t rea tment .  - I f  t h e  s o l e  
o b j e c t i v e  was t h e e l i m i n a t i o n  of t h e  woody p l a n t s ,  p e r i o d i c  burning 
of t h e  c l ea red  a r e a  would be  a  promising method. However, another  
o b j e c t i v e  i s  appa ren t ly  t o  r e in t roduce  some n a t i v e  woody p l a n t  
s p e c i e s .  I n  t h a t  ca se  burning cannot be  used a s  a  ground- 
c l e a r i n g  t rea tment  f r e e l y  because t h e  p l an t ed  trees would be 
destroyed a l s o .  
"Per iod ic  burning a s  a  management t o o l  i n  t h i s  v e g e t a t i o n  
would d e f i n i t e l y  promote and a r r e s t  t h e  v e g e t a t i o n  i n  t h e  g r a s s  
s t a g e .  Most l i k e l y  i t  would pe rpe tua t e  t h e  Rhynchelytrum g r a s s  
community. F i r e  w i l l  c e r t a i n l y  no t  have t h e  desi-red e f f e c t  of 
keeping t h e  a r e a  b a r r e n ,  For t h i s  one would have t o  i n t roduce  
more d r a s t i c  measures,  such a s  repea ted  h e r b i c i d e  c o n t r o l  (which 
is  expensive and probably damaging t o  t h e  hydrology of t h e  a r e a )  
o r  goa t s  i n  enc losu re s  (which would a l s o  no t  accomplish t h e  
o b j e c t i v e  of e s t a b l i s h i n g  a  pre-European c o n d i t i o n ) .  
"Thus, i t  would seem adv i sab l e  t o  accept  t h e  f a c t  t h a t  
main ta in ing  t h e  g r a s s  s t a g e  (an e a r l y  succes s inna l  s t a g e )  is  a 
more f e a s i b l e  management a l t e r n a t i v e  t o  t o t a l  c l e a r i n g  of t h e  
ground cover .  
"(2) In t roduc ing  a  n a t i v e  g r a s s  s p e c i e s .  - PILI g r a s s  
(Heteropogon c o n t o r t u s ) ,  though not  r e a l l y  a  n a t i v e  g r a s s ,  
, . .7-,-- 
probably t ~ o u l d  be  a  more d e s i r a b l e  ground cover than Nata l  r ed top  , 
(Rhynchelytrum r e p e n s ) ,  s i n c e  PILI g r a s s  i s  sa!.d t o  have been 
- 
i n t roduc t ed  by t h e  Hawaiians and used f o r  t ha t ch ing  t h e  r o o f s  of 
t h e i r  h u t s .  
" ~ o t c  t h a t  TTTIT grass is appnrcmtly absent  f n  thc  R h ~ n c h e l y t r ~ r n  - - - - - . - - - - 
g r a s s  cover of t h e  Park al though i t  i s  found elsewhere in Hawaii 
on rockland in the dry zone with similar mean annual rainfalls. 
The absence of PILI grass may be caused by several reasons. A 
few may be as follows: 
''(1) The peculiar summer-humid-winter-dry climatic situation 
of the Park, which may promote the prevalence of Rhynchelytrum. 
PILI grass has been planted in a '0,l-acrelawn area in front of 
the Administration Building of the Park. Here it becomes invaded 
with Natal redtop, which without periodic weeding, will probably 
replace PILI grass in time. 
"(2) Absence of periodic fires. It is possible that PILI 
grass may gain a competitive advantage over Natal redtop by 
controlled burning. However, this is an untested hypothesis. 
Perhaps a controlled burning experiment would be worthwhile on 
the 0.1-acre lot in front of the Administration Building to 
test this hypothesis. Of course, it should be remembered that 
periodic firing to maintain a certain grass species cannot be 
very well combined with the other objective of maintaining 
planted trees unless grass is removed from around the tree 
trunks before each refiring. 
"Another native (endemic) grass that may be tried as a 
ground cover in the area is Eragrostis variabiljs (variable love- 
grass or EMO-LOA). It certainly has the coarse grass qualities 
desired for roof thatching, However, judging from its present 
restricted distribution in the dry zone of the Hawaiian Islands, 
this grass is probably of low fire resistance, 
''An experiment may be worthwhile in the Park to find out if 
Brasostis varinbilis can be established as a native ground cover." 
_ _ _ _  -- __ __--.-__ 
b. Survey the  marine b i o t a  a t  Puukohola Heiau National  H i s t o r i c  
S i t e .  
The Puukohola Heiau National  H i s t o r i c  S i t e  boundary inc ludes  
ocean waters  where anc i en t  Hawaiians e r ec t ed  an unlerwater  he i au  
dedica ted  t o  t h e  shark  god, MAMO. Since t h e  Park p lans  t o  develop 
i n t e r p r e t i v e  m a t e r i a l  concerning t h i s  he i au ,  and o the r  marine b i o t a ,  
t h e  Unit  proposes t o  perform a  marine survey of t h e  a r e a .  
c .  Obtain a  p l a n t  c h e c k l i s t  and p l a n t  c o l l e c t i o n  a t  t h e  Puukohola 
Heiau National  H i s t o r i c  S i t e .  
- 
The Unit  proposes t o  develop a  c h e c k l i s t  and c o l l e c t i o n  of 
p l a n t s  a t  t h i s  h i s t o r i c a l  s i t e  t o  s e rve  a s  t h e  b a s i s  f o r  t h e  r e s t o r a t i o n  
and management of t h e  vege ta t ion  of t h e  a r e a .  
d .  Describe t h e  Honaunau f i s h  and o t h e r  marine popula t ions  and 
p lan  pub l i c  viewing so  a s  t o  s t r e s s  t h e i r  pre-European r o l e s  i n  
Polynesian Hawaii. 
D r .  Leighton Taylor of t h e  Hawaii Cooperative F ishery  Unit 
i s  c u r r e n t l y  involved i n  surveying t h e  f i s h  popula t ions  of Honaunau. 
H i s  r e p o r t  of t h e  i n i t i a l  inventory  fo l lows  below; Dr. Taylor  
has submitted a  proposal  t o  t h e  UH/CPSU f o r  work dur ing  t h e  03- 
year  t o  cont inue  h i s  s t u d i e s  over a  two-year per iod .  
"Prel iminary Summary of Honaunau Transect  Data.  The 
fo l lowing  s i x  t a b l e s  summarize t h e  t r a n s e c t  d a t a  recorded a t  
Honaunau, Hawaii by E. Hobson, R. Nolan and L. Taylor  dur ing  
November 18-29, 1974. The t r a n s e c t s  a r e  50 m i n  l eng th  and 
10 m i n  width (5 m i n  each s i d e  of t h e  i n s t a l l e d  l i n e ) .  Counts 
are l i s t e d  h e r e  o n l y  f o r  t h e  t e n  most cornmonlv encountered 
s p e c i e s ,  The "abundance index" (Hobson 1974) i s  c a l c u l a t e d  
f o r  each s p e c i e s  a s  t h e  number o f  a  g i v e n  s p e c i e s  d i v i d e d  by 
t h e  t o t a l  number o f  i n d i v i d u a l s  of a l l  s p e c i e s  x 100. For 
c e r t a i n  t r a n s e c t s ,  t h e  rank  and i n d i c e s  recorded  by Hobson f o r  
1969 t r a n s e c t s  i n  t h e  same h a b i t a t  zones  a r e  l i s t e d  f o r  
comparison.  A n a l y s i s  of t h e s e  d a t a  would n o t  b e  a p p r o p r i a t e  
u n t i l  a  d a t a  a r e  a t  hand, When completed,  i n t e r -  
p r e t a t i o n s  of h i s t o r i c  u s e s  from t h e  b e h a v i o r a l  and s e a s o n a l  
abundance v a r i a t i o n s  a r e  expected t o  b e  s i g n i f i c a n t l y  f a c i l i t a t e d .  
"Transec t s  f o r  t h e s e  f i s h  s t u d i e s  a r e  l o c a t e d  i n  f o u r  
d i s t i n c t  h a b i t a t  zones:  1 )  Boulder Zone, l o c a t e d  i n  2-4 m 
d e p t h  n e a r  t h e  i n n e r  s h o r e l i n e  of Alahaka Bay; c h a r a c t e r i z e d  
by l a r g e  b a s a l t  b o u l d e r s  d o t t e d  w i t h  v a r i o u s  a l g a e  and c o r a l s ;  
2) Drop-off Zone, l o c a t e d  o f f  Puuhonua P t .  about  100 m from 
s h o r e  where t h e  bot tom d r o p s  a b r u p t l y  from 1 5  m t o  much deeper  
d e p t h s :  g e n e r a l l y  overgrown w i t h  F o r i t e s  compressa and P. 
l o b a t a  i n t e r s p e r s e d  w i t h  sand p a t c h e s ,  b a s a l t i c  pavement a r e a s  
--- 
and b o u l d e r s ;  3) P o r i t e s  compressa Zone, l o c a t e d  100 m o f f  t h e  
s o u t h  s h o r e  of Honaunau Bay i n  5-10 m d e p t h ,  c h a r a c t e r i z e d  by 
dominant bottom coverage (80-100%) of  f i n g e r l i k e  P o r i t e s  
compressa;  and a  4) P o r i t e s  l o b a t a  Zone, l o c a t e d  50 m o f f  
t h e  s o u t h  s h o r e  of Honaunau Bay i n  5-10 m d e p t h  i n s h o r e  o f  
T r a n s e c t s  3 ,  c h a r a c t e r i z e d  by dominant bottom coverage of 
mass ive  and e n c r u s t i n g  heads  of - P. .- l o b a t a .  
+?+a) Transect: Boulder LT 
Date: 19 November 74  
Rank 
-
Species 
1 Ctenochaetus strigosus 
2 Acanthurus nigrofuscus 
3 Zebrasoma flavescens 
4 Acanthurus achilles 
5 Pornacent rus j enkinsi 
6 Acanthurus leucopareius 
7 Thalassoma duperreyi 
8 Chromis vanderbilti 
9 Chaetodon multicinctus 
10 Acanthurus guttatus 
Total species: 32 
Abundance 
Index 
Total individuals: 600 
I I lb) Transect: Boulder EH 
Date: 19 November 7 4  (with data from Hobson taken in 1969) 
Abundance 1969 
Rank Rank Index 
-
Species Index 
--
1 Acanthurus nigrofuscus 
2 Ctenochaetus strigosus 
3 Zebrasoma flavescens 
4  Acanthurus achilles 
5 Pomacentrus jenkinsi 
6 Acanthurus guttatus 
7 Thalassoma duperreyi 
8 Acanthurus leucopareius 
9 Chromis vanderbi lti 
10 Chaetodon multicinctus 
1 
2 
3 
4  
6 
unranked 
5 
8 
10 
unranked 
Total species: 44 
Total individuals: 503 
It 2a) Transect: Drop-Off Lt 
Date: 19 November 74 
Rank Species 
1 Chromis agilis 
2 Zebrasoma flavescens 
3 Hemitaurichthys zoster 
4 Chromis hanui 
-- 
5 Ctenochaetus strigosus 
6 Thalassoma duperreyi 
7 Chaetodon multicinctus 
8 Chromis verator 
9 Centropyge potteri 
10 Naso literatus 
Total species: 47 
Total individuals: 850 
Abundance 
Index 
"2b) Transect : Drop-Of f EH 
Date: 19 November 74 (with 1969 data from Hobson) 
1969 
Rank - Index - Rank Index 
Chromis agilis 
Zebrasoma flavescens 
Naso hexacanthus 
-
Ctenochaetus strigosus 
Hemitaurichthys zoster 
Chromis verator 
C . hanui 
- -  
Centropyge potteri 
Thalassoma duperreyi 
2 * 11.2 
5 4.8 
P 11.4 
6 3.9 
unranked 2.1 
9 3.2 
* 
unobserved this habitat 
7 3.8 
8 3.5 
4 6.6 
"Chromis agilis 
*C. hanui counted 
- -  
together as C. leucurus 
Total species: 54 
Total individuals: 598 
"3) Transect: Porites compressa LT 
Date: 20 November 74 
Rank Species 
1 Chromis agilis 
2 Zebrasoma flavescens 
3 Ctenochaetus strigosus 
4 Chaetodon multicinctus 
5 Naso hexacanthus 
6 Centropyge potteri 
7 Naso literatus 
8 Chromis hanui 
9 Thalassoma duperreyi 
10 Naso brevirostris 
Total species: 37 
Total individuals: 513 
Ft  4) Transect: Porites lobata EH 
Rank . .Species 
Chromis agilis 
Zebrasoma flavescens 
Ctenochaetus strigosus 
Chaetodon multicinctus 
Mulloidichthys samoensis 
Chaetodon ornatissimus 
Plectroglyphidodon 
johns tonianus 
Thalassoma duperreyi 
Chromis hanui 
Gomphosus varius 
Centropyge potteri 
Total species: 54 
Abundance 
Index 
1969 
Index Rank Index 
16.7 2 * 12.3 
12.8 3 10.6 
9.9 1 15.5 
9.3 6 4.4 
4.8 unranked 0.1 
4.5 unranked 1.8 
2.9 9 3.1 
2.6 5 5.7 
2.6 * 
2.2 unranked 1.0 
2.2 10 2.5 
*Chromis agilis 
C. hanui counted 
- -  
together in 1969" 
Total individuals: 312 
3. P r o j e c t s  e s p e c i a l l y  app l i cab le  t o  Hawaii Volcanoes National  Park. 
a ,  Develop and implement concept of a  r a r e  and endemic s p e c i e s  
l abo ra to ry .  
The Unit has  obtained a  s p e c i a l  use permit from Hawaii Volcanoes 
National  Park t o  ope ra t e  t h e  Hawaii F i e ld  Research Center which provides 
l i v i n g  space f o r  r e sea rche r s  working i n  t h e  Park. Under t h e  terms of 
t h e  agreement t h e  Unit  D i rec to r  through h i s  r e s i d e n t  f a c i l i t i e s  manager 
schedules  and coord ina t e s  use of t h e  Center and keeps r eco rds  of 
occupancy. 
The proposed modi f ica t ion  of t h e  Job Corps Camp a t  Hawaii Volcanoes 
National  Park f o r  r e sea rch  purposes has  been accomplished. Researchers  
from t h e  Un ive r s i t y  of Hawaii Bishop Museum, t h e  National  Park S e r v i c e ,  
t h e  USGS a s  w e l l  a s  a  group ofi about 20 s t u d e n t s  from a C a l i f o r n i a  
College have made Use of t h e  fac*lity,  Cur ren t ly ,  t h e  Hawaii F i e ld  
r e sea rch  c e n t e r  provides  bunking and board f a c i l i t i e s  f o r  15 people;  
wi th  double bunks obta ined ,  up t o  30 can be accommodated. Addi t iona l  
equipment w i l l  be  purchased a s  funds become a v a i l a b l e  t o  meet t h e  U n i t ' s  
needs i n  both the  l abo ra to ry  and dormitory. Addi t iona l  funding w i l l  be  
necessary  f o r  f i n i s h i n g  minor cons t ruc t ion  d e t a i l s ,  f o r  r o u t i n e  
maintenance of t h e  f a c i l i t y  and purchase a s  we l l  a s  ope ra t ion  and 
maintenance of v e h i c l e s  I .  
b.  Monitor goat  exc losures  i n  terms of v e g e t a t i o n  change. 
_C_- 
Vegeta t iona l  changes i n  s e v e r a l  a r e a s  i n  t h e  Park where goa t s  
have been excluded must be monitored on a  high p r i o r i t y  b a s i s  be fo re  
va luab le  d a t a  i s  l o s t .  The Unit i n t e n d s  t o  pursue t h i s  a c t i v i t y  a s  
soon a s  funds a r e  a v a i l a b l e .  
c ,  Update t h e  herbarium and provide a  p l a n t  check - l i s t .  
The HVNP herbarium was r e c e n t l y  updated and r e tu rned  t o  t h e  
Park. The p l a n t  c h e c k l i s t  ha s  been completed by F. R.  Fosberg, and a s  
Technica l  B u l l e t i n  #5, i s  being d i s t r i b u t e d  s e p a r a t e l y .  
d.  I n t e g r a t e  t h e  IBP and R B I  d a t a  i n t o  an ecosystem computer 
modeling system. 
A s y n t h e s i s  volume i s  be ing  prepred by D r .  D i e t e r  Mueller- 
Dombois i n t e g r a t i n g  a l l  of t h e  IBP d a t a .  A s  soon a s  t h e  summer 1975 
R B I  p r o j e c t s  a r e  completed, t h e  accumulated d a t a  may be  prepared f o r  
i n c l u s i o n  i n t o  an ecosystems computer modeling system. Th i s  i s  expected 
t o  be  a  t a s k  of t h e  Nat iona l  Park Se rv i ce  Science Center .  
e. Map t h e  i n t e r t i d a l  zone and d e s c r i b e  i t s  p o p u k t i o n s .  
D r s .  Robert  Kinz ie  and John Stimson have e x p e s s e d  i n t e r e s t  
i n  developing a  c h e c k l i s t  of marine organisms a long  t h e  Halape coas t -  
l i n e  i n  t h e  f u t u r e .  
f .  Climate monitor ing.  
The Unit  i s  cont inu ing  and hopes t o  expand t h e  weekly record  
from t h e  weather s t a t i o n s  e s t a b l i s h e d  a long  t h e  Mauna Loa Truck T r a i l .  
While a t  p r e sen t  t h e s e  d a t a  a r e  being added t o  t h e  d a t a  bank a s  
i n i t i a t e d  under t h e  I n t e r n a t i o n a l  B io log ica l  Program, t h e  U n i t ' s  
c u r r e n t  funding i s  not  such t h a t  t h i s  can be  cont inued.  Af t e r  some 
d a t e  i n  t h e  next  ve ry  few months t h e  d a t a  can only  be  he ld  i n  t h e  
U n i t ' s  f i l e s  on t h e  s tandard  forms from which they  may be copied by 
i n t e r e s t e d  i n d i v i d u a l s .  
g. Map Kalapana n a t u r a l  h i s t o r y  va lues  wi th  g r e a t e r  accuracy-and 
-*_---.-- 
p r e c i s i o n .  
. .- -- --.. 
The mapping of t h e  na tu ra l  h i s t o r y  va lues  of Knlapann h y  
Richard Warshauer i s  s t i l l  i n  progress .  A r e p o r t  i s  a n t i c i p a t e d  by 
l a t e  summer of t h i s  year .  
4 .  P r o j e c t s  e s p e c i a l l y  a p p l i c a b l e  t o  Haleakala Nat iona l  Park. 
A Cooperative Nat iona l  Parks S tud ie s  Unit  r e sea rch  a s s i s t a n t  
has  been i n  r e s idence  a t  Haleakala Nat iona l  Park s i i ~ c e  November, 1974. 
He has  prepared a proposa l  t o  e s t a b l i s h  base camp f a c i l i t i e s  i n  t h e  Park. 
These would f a c i l i t a t e  r e sea rch  by Unit  p r i n c i p a l  i n v e s t i g a t o r s  a s  
we l l  a s  o the r  coopera tors  e s p e c i a l l y  i n  r e spec t  t o  ob ta in ing  R B I  
; - i n fo rma t ion  f o r  l a t e r  i n t e r p r e t i v e  and management use.  It  appears  
. b 
p'ersonnel and f inanc ing  have been obta ined  f o r  about one man-years 
work on a combination of i n s e c t s ,  p l a n t s  and b i r d s  a l r eady .  Thus, 
t h e  Unit a s  taken s t e p s  t o  i n i t i a t e  in-depth research  i n  Haleakala 
Nat ional  Park. 
a .  Prepare an a t l a s .  Provis ion  of t h e  empi r i ca l  information 
r e l a t i v e  t o  management problems i n  Haleakala  Nat iona l  Park and 
e s p e c i a l l y  Kipahulu Valley a r e  a major concern of t h e  Unit .  It  
fo l lows  t h a t  r e sea rch  should be concent ra ted  i n  t h i s  a r ea .  However, 
t h e  Unit  w i l l  cont inue  t o  approach r e sea rch  i n  t h e  Valley i t s e l f  wi th  
extreme caut ion .  The present  po l i cy  of t h e  Unit i s  t o  engage i n  o r  
encourage "approach s tud ie s "  t o  determine r e sea rch  p r i o r i t i e s  and develop 
r e sea rch  methods which w i l l  have minimal e f f e c t  on t h e  d e l i c a t e  
environment. A s  a f i r s t  s t e p  i t  i s  proposed t o  assemble the  l a r g e  
amount of p re sen t ly  known information and produce t h e  manuscript f o r  
an i n i t i a l  b i o l o g i c a l  "Atlas  of t h e  Valley" of t h e  Park, 
b. Prepare  a geo log ica l  map. D r .  Gordon Macdonald of t h e  
Un ive r s i t y  of Hawaii Geology and Geophysics Department, has  been 
working on t h i s  p r o j e c t  f o r  t h e  p a s t  few yea r s  dur ing  h i s  l e i s u r e  t ime. 
Because of o t h e r  r e s p o n s i b i l i t i e s ,  he  i s  unable  t o  p r e d i c t  when he 
w i l l  b e  a b l e  t o  complete t h e  mapping. 
c .  Update t h e  herbarium and provide  a  p l a n t  c h e c k - l b t .  The 
-& - 
c o l l e c t i o n ,  p r epa ra t i on  and r e v i s i o n  of t h e  herbarium a t  Haleakala  
Nat iona l  Park i s  now underway. However, due t o  t h e  absence of most of 
t h e  e x i s t i n g  p l a n t  r e p r e s e n t a t i v e s  i n  t h e  c u r r e n t  herbarium, an 
exhaus t ive  c o l l e c t i o n  of t h e  f l o r a  must be  made, and many of t h e  
p l a n t s  t o  be c o l l e c t e d  w i l l  n o t  be  i n  f lower o r  f r u i t  f o r  s e v e r a l  months. 
Much of t h e  c o l l e c t i n g  w i l l  b e  accomplished i n  Summer 1975 when t h e  
b s s i c  inventory  work desc r ibed  i n  Area B.l-c commences. 
d .  E s t a b l i s h  a b a s e l i n e  of f reshwater  fauna and f l o r a  i n  t h e  
Seven Pools  a r e a .  
I t  i s  a n t i c i p a t e d  t h a t  r e sea rch  i n  t h e  Hana-Seven Pools  a r e a  
of t h e  Park can commence du r ing  t h e  03-year. A pro?osa l  has  been 
submitted t o  t h e  Unit  t o  e s t a b l i s h  a c h e c k l i s t  of f r e s h  water  b i o t a  i n  
t h e  Seven Pools  a r e a  by two of t h e  Resource Group. Wet cond i t i ons  
and t h e  absence of camping f a c i l i t i e s  f o r  r e sea rche r s  i n  t h i s  a r e a  
w i l l  l e ad  t o  t h e  ex t ens ive  use  of t h e  f i e l d  labora tory- t ruck  combination 
purchased dur ing  t h e  01-year. 
5 .  P r o j e c t s  e s p e c i a l l y  a p p l i c a b l e  t o  Kipahulu Val ley.  
The proposed R B I  work due t o  commence du r ing  t h e  Summer of 
1975 w i l l  p rov ide  c h e c k l i s t s  of t h e  b i o t a  w i t h i n  Haleakala  Nat iona l  
Park a s  w e l l  a s  those  ad j acen t  t o  t h e  Park boundary and border ing  
Kipahulu Va l l ey ,  e.g., t h e  Lake Waianapanapa a r e a .  
This  R B I  p r o j e c t  w i l l  a s s e s s  t h e  impact of h a b i t a t  a l t e r a t i o n  
and a l s o  h e l p  r e f i n e  t h e  s tudy  techniques  which could be  app l i ed  t o  
Kipahulu Val ley a t  a  f u t u r e  t ime. 
I n  a d d i t i o n ,  t h e  f e r a l  p i g  c o n t r o l  methods as proposed f o r  s tudy  
a r e  d i r e c t l y  a p p l i c a b l e  t o  Kipahulu Val ley  once t h e  technfques a r e  
p e r f e c t e d ,  
a .  Study recovery of Waihoi and Upper Hana T r a i l s  and t h e  
impact of e x o t i c  invas ion .  The most r e c e n t  and p e r t i n e n t  d a t a  
concerning t h i s a r e a h a v e  been c o l l e c t e d  by s t u d e n t s  working on t h e  
Hana Rain F o r e s t  P r o j e c t  sponsored by t h e  Entomology Departmant of t h e  
Un ive r s i t y  of Hawaii and funded by Nat iona l  Science Fcundation. The 
information gathered by t h e  s t u d e n t s  on t h i s  p r o j e c t  has  no t  y e t  been 
d i s t r i b u t e d ,  bu t  an a b s t r a c t  prepared by John Kjargaard ,  which fo l l ows ,  
o u t l i n e s  a t  l e a s t  some of t h e i r  f i n d i n g s  of s i g n i f i c a n c e  t o  t h e  p re sen t  
and f u t u r e  work of t h e  Unit .  
"The Hana Rain F o r e s t  P r o j e c t  p resen ted  t h e  oppor tun i ty  
t o  des ign  and conduct what may t u r n  ou t  t o  be  one of t h e  most 
s i g n i f i c a n t  f i e l d  e c o l o g i c a l  r e sea rch  p r o j e c t s  i n  t h e  h i s t o r y  of 
t h e  S t a t e  of Hawaii. The s tudy  a r e a  encompassed approximately 
2  112 square  mi l e s  of r a i n  f o r e s t  and a l p i n e  grass land  from 4900 
f e e t  t o  8900 f e e t  on t h e  n o r t h e a s t  s l o p e s  of Haleakala  Volcano 
on t h e  i s l a n d  of Maui. 
"From e a r l y  June t o  mid-December, t h e  s tudy  involved over 
1000 man days of l i v i n g  and working i n  p a r t s  of t h e  Upper Hana 
and Koolau F o r e s t  Reserves ,  probably two of t h e  w e t t e s t  a r e a s  
i n  t h e  World w i t h  ex t r apo la t ed  annual  r a i n  f a l l s  of over 400 
inches .  Access t o  t h e  s tudy  a r e a  was by h e l i c o p t e r  only i n  
good weather o r  by backpacking f o u r t e e n  mi l e s  each way above 
7000 f e e t .  
"Through t h e  s tudy  of ep iphy te s ,  mosses, v a s c u l a r  p l a n t s ,  
i n s e c t s ,  mammals, b i r d s ,  s o i l s ,  meteorology, ecology 
and v e g e t a t i o n  ecology,  t h e  Hana Rain Fo re s t  P r o j e c t  i s  
expected t o  produce an environmental r e f e r e n c e  work designed t o  
provide S t a t e  and Federa l  agenc i e s ,  a s  w e l l  a s  p r i v a t e  
o rgan iza t ions ,  w i t h  a  g r e a t  d e a l  of in format ion  needed t o  
p re se rve  and p r o t e c t  t h i s  unique a r e a .  
I t  Research was conducted i n  fou r  major ecosystems. 
Approximately 300 a c r e s  of  - Deschampsla - gras s l and  extends from 
t h e  Haleakala  r i d g e  t ops  a t  8000 f e e t  down t o  about 7300 f e e t .  
From 7300 t o  7100 f e e t  t h e r e  s t r e t c h e s  a  long narrow band of 
shrub sc rub  cha rac t e r i zed  by Vaccinium and Rubus t h i c k e t s .  The 
- ,  -- 
dense ,  wet predominately Met ros ideros  f o r e s t  ex tends  f o u r  t o  
s i x  m i l e s  from h e r e  down t o  t h e  p a s t u r e s  and guava t h i c k e t s  
above t h e  Hana Highway. I n t e r s p e r s e d  throughout t h e  s tudy  
a r e a  from 5000 f e e t  t o  t h e  middle of t h e  g ra s s l ands  a r e  Carex 
bogs underlayed wi th  t reacherous  l a v a  tubes  and populated w i th  
b e a u t i f u l  greensword and Lobel ia  p l a n t s .  I n  t h e  upper 
reaches  of t h e  f o r e s t  a r e  Lakes Waianapanapa and Wai Ele ' e le . .  
The former is t e c h n i c a l l y  only a  pond, whi le  t b e l a t t e r  i s  one of 
Hawaii 's  two t r u e  l a k e s .  
"Three record ing  hygrothermograph s t a t i o n s  and 37 r a i n  
gauges were maintained from e a r l y  June through e a r l y  December. 
R a i n f a l l  e s t i m a t e s  v a r i e d  from 146 inches  a t  7000 f e e t  t o  
438 inches  a t  5000 f e e t .  The h ighes t  recorded r a i n f a l l  i n t e n s i t y  
was 17.4 inches  i n  24 hours .  S tud i e s  were alsc done on fog  
d r i p  and cloud p a t t e r n s .  
"To d a t e ,  13  of t h e  f a m i l i e s ,  i nc lud ing  two very  r a r e  
mosses, have been i d e n t i f i e d ,  The bulk of t he  b r y o f l o r a ,  
however has  y e t  t o  be i d e n t i f i e d .  A t o t a l  of 49 f a m i l i e s ,  
inc luding  136 spec i e s  of vascu la r  p l a n t s ,  1.21 of which are: 
n a t i v e .  have been included i n  a  pre l iminary  c h e c k l i s t  of t h e  
vascu la r  p l a n t s  of t h e  upper Hana and Koolau f o r e s t  r e se rves .  
Among t h e  specimens a s  y e t  u n c l a s s i f i e d  a r e  apparent ly  n ine  a s  
y e t  undescribed s p e c i e s .  
t 9 The entomological r e sea rch  was designed t o  provide  a  
gene ra l  understanding of t h e  i n s e c t  fauna and some of i t s  
e c o l o g i c a l  r o l e s .  Considerable  work was done on t h e  i n s e c t s  
of t h e  Eas t  Maui greensword thought t o  be  e x t i n c t  u n t i l  more 
than 5000 specimens were found by p r o j e c t  members. It was 
discovered t h a t  t h e  l a r v a e  of a  t e p h r i t i d  f l y  was i n f e s t i n g  t h e  
a p i c a l  meristems of nonblooming greesword p l a n t s .  The presence 
of t h e  l a r v a e  caused t h e  young leaves  t o  become sea l ed  toge the r  
i n  a  c o n i c a l  shape, forming a  s h e l t e r  over t h e  mer is temat ic  
t i s s u e  on which t h e  l a r v a e  feed .  The amount of damage done 
runs  from severe  s t u n t i n g  t o  no apparent  e f f e c t  a t  a l l ,  and is  
poss ib ly  a  func t ion  of t h e  e x t e n t  of blooming a t  t h e  t ime of 
i n f e s t a t i o n .  
"The fol lowing mammals ( a l l  e x o t i c )  were i n  t h e  p r o j e c t  
s tudy a r e a ;  f e r a l  p i g s ,  f e r a l  goa t s ,  f e r a l  c a t s ,  smal l  Ind ian  
mongoose, r a t s  and t h e  house mouse. The o v e r a l l  l i m i t i n g  f a c t o r s  
f o r  each rodent  spec i e s  a r e  most l i k e l y ;  adverse  c l i m a t i c  
cond i t i ons ;  a v a i l a b i l i t y  of food; and i n t e r s p e c i e s  competi t ion 
f o r  food and nes t ing  s i t e s ,  P reda to r s  were sca rce  and t h e i r  
e f f e c t  on t h e  rodents  was n e g l i g i b l e .  Goars were found only  
i n  t h e  upper Deschampsia grass land  p o r t i o n  of t h e  s tudy a r e a .  
- - -- - --.- . -- 
The p l a c e s  most d r a s t i c a l l y  a f f e c t e d  by t h e  goa t s  a r e  t h e  
i n s i d e  w a l l s  of t h e  summit, Here Sophora t ree-shrubs  can 
- 
be  found growing only on c l i f f  f a c e s  and o t h e r  such a r e a s  
i n a c c e s s i b l e  t o  goa t s .  The p r o j e c t  has  recommended t o  t h e  
Nat iona l  Park Se rv i ce  t h a t  t h e  f e r a l  goa t s  should be  t o t a l l y  
e l imina ted  from Haleakala  by whatever p r a c t i c a l  means which does 
n o t  a f f e c t  t h e  n a t u r a l  a s p e c t s  of t h e  n a t i v e  acosystem. The 
Se rv i ce  h a s  a l r eady  taken  pre l iminary  a c t i o n  t o  f ence  t h e  e n t i r e  
park and hopes t o  h i r e  a d d i t i o n a l  personnel  f o r  f e r a l  animal 
c o n t r o l .  F e r a l  p i g s  were found throughout t h e  s tudy  a r e a .  The 
shrubland below PuuAlaeawas l i t e r a l l y  l aced  w i t h  hundreds of 
p i g  t r a i l s  which i n c r e a s e  g u l l y  e ros ion  du r ing  heavy w i n t e r  
r a i n s ,  The p r o j e c t  w i l l  recommend t o  t h e  Department of Land and 
Natura l  Resources and t o  t h e  Nat iona l  Park Se rv i ce  t h a t  c o n t r o l  
measures such a s  po i son ing , chemo&er i l an t s ,  o r  i n t e n s i v e  hunt ing  
should be  considered f o r  use  i n  Hawaiian F o r e s t s .  
I t  The purpose of t h e  s o i l s  r e sea rch  was t o  c h a r a c t e r i z e  and 
c l a s s i f y  t h e  va r ious  s o i l  types  of t h e  s tudy  a r e a  wi th  s p e c i a l  
emphasis on t h e  bogs. The i n v e s t i g a t i o n  inc luded  d e s c r i b i n g  
t h e  s o i l s  sampled p h y s i c a l l y  and c h a r a c t e r i z i n g  them by chemical 
a n a l y s i s ,  
"P r io r  t o  t h e  Hana Rain Fo re s t  P r o j e c t ,  t h e  Upper Hana 
and Koolau Fo re s t  Reserves had no t  been explored o r n i t h o l o g i c a l l y .  
During t h e  s tudy  new methods had t o  be  developed f o r  popu la t i on  
counts  i n  t h i s  dense f o r e s t .  Notes were made on b i r d  f eed ing  
h a b i t s  and p re fe rences ,  Also ,  s i g n i f i c a n t  work was done on t h e  
breeding b io logy  of t h e  Maui Creeper about  which noth ing  was 
previous ly  known. The n a t i v e  b i r d  fauna a s  a  wholewas mosr 
remarkable i n  t h a t  a l l  bu t  one of t h e  n a t i v e  f o r e s t  b i r d s  ever  
recorded on Maui were s igh ted .  
"Undoubtedly one of t h e  most s t r i k i n g  achievements of t h e  
p r o j e c t  was t h e  d iscovery  of a  new b i r d  genus s i n c e  descr ibed  
a s  M e l a m p r o 9 s .  -- When esd iecove re r s  Tonnie Caseg and James 
Jacobi  f i r s t  presented drawings of t h e  u n i d e n t i f i e d  b i r d  t o  
p r o f e s s i o n a l  o r n i t h o l o g i s t s ,  i t  seemed i n c r e d i b l e  t h a t  i n  1973 
a  t o t a l l y  new spec i e s  e x i s t e d .  The most a s ton i sh ing  a spec t  i s  
t h a t ,  p r i o r  t o  t h i s  d i scovery ,  no new f o r e s t  b i r d  had been found 
i n  Hawaii s i n c e  be fo re  t h e  t u r n  of t h e  century .  A t e c h n i c a l  
d e s c r i p t i o n  of t h e  new b i r d  i s  being prepared f o r  p u b l i c a t i o n  by 
Casey and Jacob i  wi th  t h e  a s s i s t a n c e  of D r .  Dean Amadon of t h e  
American Museum of Natura l  H i s to ry ,  t h e  recognized a u t h o r i t y  
on t h e  taxonomy of Hawaiian Honeycreepers. It is t h e  only 
known s p e c i e s  i n  t h i s  new genus of t h e  family Drepanididae, a  
family r e s t r i c t e d  t o  t h e  Hawaiian I s l a n d s .  
"The eco log ica l  s tudy  of t h e  Hana and Koolau Fores t  Reserves 
i s  f a r  from complete a s  many l i f e t i m e s  could be  spent  observing 
and ana lyz ing  t h i s  unique n a t i v e  r a i n  f o r e s t ,  one of Hawaii 's  
l a s t .  We hope, however, t h a t  t h e  achievements w i l l  encourage 
f u r t h e r  r e sea rch  i n  t h e  a r e a .  The f i n a l  r e p o r t  of t h e  Hana 
Rain Fores t  P r o j e c t  should be puFlished i n  book form wi th in  a  
year  and, a s  such,  i s  expected t o  become t h e  major r e f e rence  
work on t h e  ecology of montane r a i n  f o r e s t  and bogs i n  ~ a w a i i . "  
b. Develop p i g  c o n t r o l  i n  t h e  lower v a l l e y .  A proposa l  ha s  
been submit ted t o  implement an experimental  approach t o  t h e  c o n t r o l  
of f e r a l  p i g s  u t i l i z i n g  hunt ing ,  t r app ing  o r  poison methods. This  
program hopes t o  d i s cove r  thetmost  e f f ec t i ve 'means  of c o n t r o l  methods 
on t h e  e n v i r o m e n t .  
c .  Extend inventory  of lower Kipahulu Val ley .  A summer RBI  
p r o j e c t  i s  proposed t o  begin i n  June 1975 which w i l l  provide c h e c k l i s t s  
of t h e  f l o r a  and fauna i n  most a r e a s  of Haleakala  Nat iona l  Park. 
T ransec t s  a r e  a l s o  planned f o r  es tab l i shment  i n  a r e a s  ad j acen t  t o  
Kipahulu Val ley t o  o b t a i n  pre l iminary  c h e c k l i s t s  and e s t a b l i s h  r e sea rch  
methods which w i l l  have a  minimum e f f e c t  on t h e  ecosystems of t h e  Val ley 
i t s e l f .  
d .  Upon i n v i t a t i o n ,  p rovide  in format ion  f o r  Resources Management 
p l a n s .  This  w i l l  be  done a s  a  ma t t e r  of course  u n l e s s  a  s i g n i f i c a n t  
amount of unexpected e f f o r t  and work i s  r equ i r ed .  I f  such work 
becomes neces sa ry ,  a  p roposa l  r eques t i ng  a d d i t i o n a l  funding w i l l  b e  
prepared and submit ted.  
e .  Develop monitor ing of changes. Af t e r  completion of t h e  
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summer R B I  work, i t  i s  planned t h e  t r a n s e c t s  w i l l  b e  so  descr ibed  t h a t  
they can be  monitored a t  i n t e r v a l s  t o  determine changes i n  v e g e t a t i o n ,  
b i r d  popula t ions  and i n s e c t s ,  
AREA C . Rare and Endangered Spec ies  
Sepa ra t e ly ,  Drs. Andrew J .  Berger (Univers i ty  of Hawaii) ,  S h e i l a  
Conant ( c u r r e n t l y  Hawaii IBP) and James Smith (Un ive r s i t y  of B r i t i s h  
Columbia) have proposed t o  conduct v a r i o u s  e c o l o g i c a l ,  behaviora l  
and pa thologica l  s t ~ ~ d i e s  of t h e  f l o r a  and av i fauna  i n  ~ a l e a k a l a  
and Volcanoes National Parks. This work should provide essential 
knowledge and understanding of the relationship between causes and 
effects of factors surrounding Hawaii's rare and endangered species. 
1. Special group of qualified consultants 
The following persons have agreed to work as informal 
consultants in the Unit's approach to the complex problems of rare 
and endangered species. 
Dr. Jack Beardsley (Entomology) 
Dr. Andrew Berger (Ornithology) 
Dr. Hampton Carson (Genetics) 
Dr. Sheila Conant (Ornithology) 
Dr. F. R. Fosberg (Plants) 
Dr. Wayne Gagne (Entomology) 
Dr. Frank Howarth (Entomology) 
Dr. Alison Kay (Marine Biology) 
Dr. Robert Kinzie (Animal Ecology) 
Dr. Yoshio Kondo (Terrestrial Molluscs) 
Dr. Charles Lamoureux (Botany) 
Dr. John Maciolek (Lirnnology) 
Dr. Dieter Mueller-Dombois (Plant Ecology) 
Dr. Clifford Smith (Botany) 
Dr. Leighton Taylor (Marine Biology) 
2. Accumulate, evaluate and refine lists of rare and endangered 
species. The work to be conducted during the Summer 1375 RBI 
project is designed to uncover new information pertinent to rare 
and endangered species. Refinement of the too many faults in the 
i n s e c t  l i s t  i n  t he  c h e c k l i s t  of HVNP has  been accomplished i n  manuscript.  
3 .  Locate and desc r ibe  s tocks  of r a r e  and endangered s p e c i e s .  
The proposed work of Drs. Berger,  Beardsley and C. Smith, a s  a summer 
p r o j e c t  should a i d  i n  t h e  l o c a t i o n  and d e s c r i p t i o n  of t h e  popula t ion  
and environment of f u r t h e r  r a r e  and endangered spec i e s  of b i r d s  and 
p l a n t s  i n  Haleakala Nat iona l  Park. 
A proposa l  submitted by D r .  Charles  Lamoureux e n t a i l s  l o c a t i n g  
and mapping t h e  r a r e  p l a n t s  i n  Hawaii 's  Parks .  This  mapping p r o j e c t  
t o  begin i n  1976 w i l l  t a k e  s e v e r a l  yea r s .  
4.  Determine causes  of r a r i t y  and/or  endangerment. A proposal  
t o  s tudy  t h e  l i f e  h i s t o r i e s  of r a r e  p l a n t  s p e c i e s  i n  Hawaii i s  being 
submitted by a combination of t h e  Research Group. Prel iminary 
s t u d i e s  of r a r e  s p e c i e s  of p l a n t s  would be  made t o  c a t e g o r i z e  t h e  
probable environmental o r  phys io log ica l  f a c t o r s  r e spons ib l e  f o r  t h e  
r a r i t y  of t h e  spec i e s .  
5. Determine means of a l l e v i a t i n g  p re s su re  a g a i n s t  r a r e  and 
endangered s p e c i e s  o r  of propagat ing them. Upon completion of t h e  summer 
RBI, t h e  pre l iminary  assessment and eva lua t ion  of t h e  e x i s t i n g  r a r e  and 
endangered s p e c i e s  recognized w i l l  be  used i n  drawing p l ans  f o r  t h e i r  
p re se rva t ion  and propagat ion.  Proposals  f o r  a l l e v i a t i n g  t h e  causes of 
t h e  r a r i t y  o r  endangerment can be then  encouraged i n  accordance wi th  
p r i o r i t i e s .  
A proposa l  f o r  t h e  propagat ion of r a r e  p l a n t s  i n  Hawaii is  being 
encouraged. This  p r o j e c t ,  probably t o  be  c a r r i e d  on i n i t i a l l y  a t  t h e  
Harold L. Lyon Arboretum, would seek t o  u t i l i z e  a wide range of p l a n t  
propagat ion methods (g.g., seed ,  c u t t i n g ,  a i r  l a y e r  and t i s s u e  c u l t u r e  
techniques)  a s  t h e  W i l d l i f e  Management program may r e q u i r e .  
Define the  f a c t o r s  con t ro l l ing  t h e  t e r r i t o r i a l i t y  of the  
endemic b i r d s .  Refer t o  the  proposals of Conant and of Berger. 
7 .  NENE pro jec t .  D r .  Andrew Berger i s  cur ren t ly  at tempting 
t o  determine the  extent  of predation by owls on NENE, a l i v e  o r  a s  
ca r r ion ,  i n  Haleakala National Park. This i s  being done now by 
examination of owl p e l l e t s ,  observations on poss ib le  predators ,  study 
of the  NENE themselves i n  order  t o  ge t  information of use t o  management 
i n  Haleakala National Park i n  overcoming t h e  dec l ine  i n  t h e i r  
populat ions.  
AREA D .  Biology of Exotic P lan t s  and Fera l  Animals 
1. Recommend v i s i t o r  car ry ing capaci ty  i n  some key a reas .  
M s .  Ruth Gay of t h e  Universi ty of Hawaii Botany Department 
conducted a  preliminary survey of v i s i t o r  impact a t  one of the  cabin 
s i t e s  located wi th in  Haleakala Cra ter .  Her r epor t  fo l lows;  a l s o ,  
a  proposal i s  being d ra f t ed  by M s .  Gay f o r  submission i n  t h e  near  
f u t u r e  t o  continue the  work. 
A reconnaissance t r i p  through Haleakala Crater  and i n t o  t h e  Upper 
Hana Rain Forest  was made during the  week of January 6 by Gay. Due 
t o  extremely adverse weathercon-&ions, four days were spent a t  
Pal iku i n  the  c r a t e r  before  en t ry  i n t o  the  Hana Rain Forest  became 
poss ib le .  The s i n g l e  remaining day i n  the  Rain Forest  Area was 
i n s u f f i c i e n t  t o  obta in  information needed t o  s e t  up a t r a i l  recovery 
survey. However, photographs and records of previous t r a i l  and 
campsite use i n  t h i s  a r e a  a r e  being c o l l e c t e d ;  so a  f u t u r e  t r i p  can 
determine the  f e a s i b i l i t y  of a  survey more e a s i l y .  
During t h e  four-day s t a y  a t  P a l i k u ,  t h e  campsi te  a r e a  was examined 
i n  terms of i t s  p o t e n t i a l  a s  a  key s tudy  a r e a  f o r  de te rmin ing  ca r ry ing  
capac i ty  through t h e  measurement of impact by campers on t h e  e x i s t i n g  
vege t a t i on .  The campsi te  a r e a  i s  loca t ed  i n  an open scrub  community 
on t h e  lower,  sou th- fac ing  s l o p e  of t h e  c r a t e r  w a l l .  It  i s  a  
popular  s i t e  f o r  campers l eav ing  t h e  c r a t e r  through t h e  Kaupo Gap, 
f o r  hun te r s  t r a v e r s i n g  t h e  Lauulu T r a i l  and f o r  v i s i t o r s  making t h e  
c i r c l e  t r i p  through t h e  c r a t e r .  
The m a j o r i t y  of t h e  herbaceous p l a n t s  observed a t  t h e  i n d i v i d u a l  
campsi tes  were e x o t i c  s p e c i e s ,  which were found i n  even g r e a t e r  
abundance around t h e  nearby Pa l iku  Cabin and a long  t h e  long- 
e s t ab l i shed  Lauulu T r a i l  l e ad ing  up t h e  c r a t e r  w a l l .    he m a j o r i t y  
of t h e  shrubs  a t  t h e  campsi tes  were n a t i v e  s p e c i e s  of more widespread 
d i s t r i b u t i o n  w i t h i n  t h e  c r a t e r .  
Various types  of v e g e t a t i o n  d i s tu rbance  were o'aserved a t  t h e  n ine  
c a s u a l l y  e s t a b l i s h e d  campsi tes  w i t h i n  t h e  des igna ted  campsi te  a r e a .  
A t  campsi tes  where shrubs  were p r e s e n t ,  campers had cut i n t o  t h e  woody 
vege t a t i on  t o  e s t a b l i s h  p a r t i a l l y - p r o t e c t e d  si tes a long  t h e  
gene ra l l y  exposed s lope .  A g r ada t ion  of impact on herbaceous 
v e g e t a t i o n  was suggested by t h e  cover:  d i f f e r e n t  s i tes  v a r i e d  from 
e r e c t ,  n a t i v e  bunch g r a s s e s  t o  mat ted ,  n a t i v e  and e x y t i c  g r a s s e s  and 
e x o t i c  he rbs ,  t o  b a r e  ground. These pre l iminary  obse rva t ions  
i n d i c a t e  t h a t  heavy camper impact a t  t h e s e  sites could l ead  t o :  
a .  a  gene ra l  r educ t ion  of n a t i v e  shrub cover ,  
b .  t h e  replacement of n a t i v e  herbaceous vege t a t i on  with 
e x o t i c  herbs  and 
c .  e r o s i o n a l  problems a s s o c i a t e d  w i t h  t h e  conp le t e  l o s s  of 
ground cover .  
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A preliminary sketch of established campsite locations was drawn, 
and photographs of the general area and of specific campsites 
were taken using infrared and color film. A proposal is being 
prepared to determine the carrying capacity of these campsites 
through a monitoring system of campsite use and measurements of 
changes in the vegetation. 
2. Preservation of the endemic tree populations on Kaupo Pali. 
Preliminary investigations of the status of the endemic 
tree populations in the vicinity of Kaupo Gap have disclosed several 
factors which are thought to be instrumental in the decline of various 
endemic trees. 
One of the most apparent deterrents to the regeneration of the 
growth of the MAMANE (Sophora chrysophylla) trees in this area are 
the large herds of feral goats. Kaupo Gap appears tc be one of the 
most heavily goat-populated areas in the Park. The feeding behavior of 
the feral goat has not only prevented the MAMANE trees from regenerating 
but has opened up the land to the invasion of exotic plants such as 
Eupatorium and Hypocharis. 
Another factor to be considered is possibly poor soil conditions 
due to erosion, rock slides and extreme weather. 
An approach to the preservation of the endemic flora could be based 
upon these preliminary observations. An in-depth survey of the 
possible cause and effect of the apparent current floral decline 
will be implemented when funds are made available. 
3. Complete Hiiaka burn study. Unfortunately management 
removal of Myrica faya from the study area (probably about 1974) 
has destroyed the usefulness of the Hiiaka Fire Burn area for natural 
change studies: but while terminating the initial project, the 
removal does provide a unique control to maintain for comparison 
with adjacent areas, The Annual Report for 1969 of the NPS Office of 
Natural Science Studies includes a detailed report by Dr. Garrett 
Smathers "Hiiaka Fire Burn Study..,.(HAVO-N-14)" that concludes with 
the following details. The more significant findings are repeated 
here to provfde a record for those relying on these Tehcnical Bulletins. 
"a. The native phanerophytes and woody camaephytes exhibit 
some fire-resistance. This is especially evident among the hard- 
leaved forms. Possibly, this condition is closely associated with 
their origin and evolution in the dynamic environment, where fire 
and similar pyro-conditions have prevailed since the Hawaiian 
Islands first began to appear above the sea. 
"b. The explosive growth and apparent secure position that 
the non-native broom-sedge grass holds in sera1 communities seem 
to indicate the presence of an open niche in the native communities. 
Preliminary investigations indicate a paucity of related native 
grass life forms which might also be fire-resistant or fire- 
propagated chamaephytes (or hemicryptophytes) and which would 
fill this particular niche in the native communities. The native 
UKI, a sedge of life form similar to the absent grasses co-dominated 
the original cover but was completely destroyed by the fire. The 
few specimens found in the 16-month observation period were those 
that were but superficially scorched at the timc. No seedlings 
were seen. 
"The Hiiaka fir has provided us with sufficient proof that 
Andropoa0z.i~ among the most fire-adapted grasses known, a fact 
that has been pointed out by Komarek (1965) and others. Thus, 
contrary to some previous suggestions, controlling --. Andropogon by 
fire does not seem likely to succeed--at least by direct means. 
I I The evidence of many open niches in the Hawaiian flora indicates 
the vulnerability of this insular flora to exotic invasion. Also, 
it points out the futility of trying to control some of the 
well-established nonnative plants which is sometimes unnecessary 
anyway. Here, in Hawaii Volcanoes National Park, the broom-sedge 
grass (A~rdropogog- virginic~d has a unique history. It was not 
listed in Fagerlund's (1947) checklist of exotic plants in this 
Park. However, by inspecting the 1955 aerial photos used by Doty 
and Mueller-Dombois (1966), it was found to be a dominant or co- 
dominant in most ef the vegetation types below 4500 feet about 12  
years later, 
I. 
'Another broom-sedge grass, - A. glomeratii3 which was first 
reported for the Park in 1961, tends to replace the& virginicus 
communities, What was once an A .  vir~inicu~ grassland in the 
Hilina Pali area of Hawaii Volcanoes in 1963, in 1969 was completely 
replaced with - A. glomeratus. . .  
I ' c. The native geophytes--mostly ferns--indicate a tolerance of 
fires, and some species such as the false staghorn fern may depend 
on firest for mat regeneration, Decadent mats of this fern, up 
to 2 meters thick, originally occupied the burn-site, and, also, 
dominated the ground cover, The fire-sweep removed this dead or 
low vigor material and did not harm the underground rhizomes. The 
appearance of new shoots from the rhizomes indicates the return 
of this superior life form, and it seems likely that this native 
may eventually replace the Andropogon grass cover--providing there 
is not another fire or similar disturbance. Native life forms, such 
as the staghorn fern, may prove useful as biotic controls of some 
undesirable exotic species in certain types of communities. 
I I d. The flash appearance of nonnative therophytes (annuals) 
into the open, burned area indicates the environmental conditions 
that favor these forms and, also a paucity of species of this life 
form in the native flora. The fact that they were practically 
eliminated by the broom-sedge grass indicates the importance of 
some nonnative species in dynamic native communities. Here is an 
important area for additional research in the restoration or 
maintenance of some native vegetation types. 
I t  More information is needed on the various disseminule sources 
and dispersal agencies. This is one of the most important aspects 
of any type of plant succession study. However, the following 
conclusions can be made with a fair degree of reliability: 
(a) wind has been the most important agency in disseminule 
dispersal. This is especially true for both native and nonnative 
chameophytes (hemicryptophytes). It is probably the most important 
factor in the explosive spread of broom-sedge grass in some areas. 
There is evidence that strong winds have been able to carry small 
fruits, normally dispersed by birds or pigs, into the margins of 
the burned area. Here, the source is plants in the nearby unburned 
areas. 
(b) birds and other animals account for very few new arrivals. 
Only some of the larger-fruited species, such as the native OHELO 
( ~ a c c i n i u m  reticula* s e e d l i n g s  found toward t h e  c e n t e r  o f  t h e  
burned a r e a ,  could  have been c a r r i e d  by an imals .  
( c )  t h e  l a r g e  number of s e e d l i n g s  t h a t  appeared 9 months 
a f t e r  t h e  f i r e ,  e s p e c i a l l y  broom-sedge g r a s s  and OHELO, s u g g e s t s  
t h a t  some dormant s e e d s  s u r v i v e d  on t h e  ground,  and t h e  f i r e -opened  
environment favored  t h e i r  ge rmina t ion  and e c e s i s .  Also,  t h o s e  
s p e c i e s  t h a t  were  heavy s e e d e r s  ( e s p e c i a l l y  Andropogon) tended 
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t o  g e t  e s t a b l i s h e d  e a r l i e r  and s p r e a d  r a p i d l y .  
(d)  most of t h e  i n v a s i o n  a l o n g  t h e  f i r e - s c a r  boundary i s  by 
t h e  c reep ing-c rawl ing  l i f e  form t y p e s  such  a s  t h e  n o n a t i v e  molasses  
g r a s s  and t h e  n a t i v e  f a l s e  s t a g h o r n  f e r n .  These forms a r e  a b l e  t o  
e s t e n d  t h e i r  r ange  and cover  by producing r u n n e r s  and v e g e t a t i v e  
s h o o t s ,  
"Fu ture  p l a n n i n g  f o r  t h e  now-abandoned s t u d y  i n c l u d e d  q u a d r a t s  
and b e l t  t r a n s e c t s  b e i n g  ana lyzed  a n n u a l l y ;  however, g r e a t e r  
a t t e n t i o n  was t o  b e  g iven  t o  t h e  edaph ic  and b i o t j - c  f a c t o r s .  A 
more i n t e n s i v e  and e x t e n s i v e  e v a l u a t i o n  was t o  be  made of d i s s e m i n u l e  
s o u r c e s  and d i s p e r s a l  a g e n c i e s .  Major c o n s i d e r a t i o n  was t o  b e  g iven  
t o :  
( a )  e v a l u a t i o n  of t h e  p h e n o l o g i c a l  and d i s p e r s a l  
c h a r a c t e r i s t i c s  of a v a i l a b l e  d i s s e m i n u l e s .  
(b)  r e c o g n i t i o n  and o b s e r v a t i o n  of d i s s e n i n u l e  s o u r c e s  and 
d i s p e r s a l  a g e n c i e s  r e l a t i v e  t o  d i s p e r s a l  t i m e  and h a b i t a t  c o n d i t i o n s  
f o r  g e r m i n a t i o n  and e c e s i s ,  
4 .  Continue the vegetation dynamics study of Kilauea 
Iki ash fall, the devastation area. 
This project is in the hands of the National Park Service 
Science Center and is dropped from the Unit's list of projects. 
--- - - 
-- 
5. Remove Tilapia and Restock Royal Fish Ponds, Honaunau. 
This project has been completed insofar as the Unit is concerned. 
6 .  Research on Andropogon ecology with management remifications. 
----- 
Dr. Mueller-Dombois is currently studying the role of Andropogon 
--- 
and other exotic plants in endemic species recovery following 
management's commendable success in removing the goats. 
(See also Garrett Smather's conclusions about Andropogon invasion and 
----- 
ecology under no. 3 above). 
7 ,  Forecast fire effects in Hawaii Volcanoes National-park: 
73efer to Garrett Smather's work above (Hiiaka Fire Burn Study). The 
Unit intends to continue work on this problem. 
8. Ecology and biolopy of feral pigs. Refer also to Area B5, 
(Projects especially applicable to Kipahulu Valley). 
Attempts to determine effective ways of fer;l pig control are 
being studied jointly by HVNP research biologist Mr. Ken Baker and 
management biologist Mr. Don Reeser. Various trapping techniques are 
being employed and evaluated for effectiveness. Hunting measures 
may be used at a later time to assist in reducing the pig populations 
of Hawaii Volcanoes National Park. 
A proposal has been submitted to further implement the 
t.xptr lmenta l approach being employed on Maui to corit rol f e r a l  
pigs by utilizing hunting, trapping or poison 
The r e s u l t s  of t h i s  program should suggest  more e f f e c t i v e  means of 
c o n t r o l ,  r e f ined  techniques of a p p l i c a t i o n ,  and t h e  e f f e c t  of c o n t r o l  
techniques on t h e  environment, 
9 .  Avian ma la r i a .  D r .  Andrew J .  Berger has  submit ted a  proposa l  
t o  s tudy  av ian  pathobiology of t h e  endemic b i r d s  of Haleakala Nat ional  
Park during the. 0 3 - - g - ~ .  period* This  p r o j e c t  would inc lude  an a n a l y s i s  
of t h e  range of mosquito v e c t o r s ,  t h e  r a t e  of inc idence  of av i an  d i s e a s e s  
a t  e l e v a t i o n a l  extremes,  and would c e r t a i n l y  hope t o  accomplish a  b e t t e r  
understanding of t he  o v e r a l l  epizoology of av i an  d i s e a s e s  and t h e i r  
r e l a t i o n s h i p  t o  t h e  endangered Hawaiian av i fauna .  
10.  Exotic  b i r d s .  Refer t o  t h e  Berger and Conant proposa ls  
d i scussed  i n  Area C ,  above. 
11. Descr ibe  va lues  of goat  exc losures  i n  terms of vege ta t ion  
---.- 
change. D r .  Mueller-Dombois i s  monitoring two goat  exc losures  i n  
t h e  H i l i n a  P a l i  a r e  of Volcanoes National  Park, This  monitor ing of 
changes i n  vege ta t ion  cover i s  an  ongoing p r o j e c t  funded by t h e  
U n i t ,  
AREA E, Resources Management Development 
1. Carrying capac i ty ,  M s .  Ruth Gay has  begun pre l iminary  work 
i n  Haleakala Nat ional  Park i n  t h e  Pa l iku  a r e a  on ca r ry ing  capac i ty ,  
and i s  now prepar ing  a  proposal  f o r  f u r t h e r  work ( r e f e r  t o  Area 
D above) , 
2 ,  Modi f ica t ion  of resources  management p l ans .  Nat ional  Park 
Serv ice  Cooperat ive Unit  s t a f f  have maintained c l o s e  con tac t  wi th  
Park personnel  and a r e  ready t o  o f f e r  what advice  o r  he lp  they 
can i n  updat ing Park r e sou rce  management p lans .  A s  t h e  work of 
t h e  Unit expands we env i s ion  t h a t  t h e  r e s u l t s  of t h e  r e sea rch  t o  
be conducted w i l l  b e  ex t r apo la t ed  i n t o  management schemes. 
3 .  Bio log ica l  c o n t r o l  of f e r a l  p i g s  and popula t ion  monitoring. 
(Refer t o  Cooperat ive Unit p l ans  o u t l i n e d  i n  Area B 5  f o r  p r o j e c t s  
e s p e c i a l l y  a p p l i c a b l e  t o  Kipahulu Va l l ey ) .  
4.  Develop r e s tock ing  methods f o r  n a t i v e  spec i e s .  - Stephen 
Montgomery has submit ted a  proposa l  t o  i nc lude  propagat ion of 
Hib iscade lphis ,  a  r a r e  and endangered p l a n t  (See Area C-5,  above i n  
t h e  U n i t ' s  program). Also, a  s p e c i f i c  p r o j e c t  i s  be ing  c a r r i e d  
ou t  over t h e  next  few months, funded by t h e  Un i t ,  t o  o b t a i n  a  
b e t t e r  understanding of t h e  causes  of s t a b i l i t y  o r  d e c l i n e  of t h e  
NENE popula t ions  i n  Haleakala Nat ional  Park. 
